Production of ubiquinone-10 using bacteria.
Among the bacterial strains known to contain ubiquinone-10, three strains, Agrobacterium tumefaciens KY-3085 (ATCC4452), Paracoccus denitrificans KY-3940 (ATCC19367) and Rhodobacter sphaeroides KY-4113 (FERM-P4675), were selected as excellent producers of this ubiquinone. The ubiquinone-10 production by the Agrobacterium and Rhodobacter strains was affected by aeration. An ethionine-resistant mutant (M-37) derived from A. tumefaciens KY-3085 promoted increased production of ubiquinone-10 (20% higher than the parent). Another Agrobacterium mutant (AU-55), which was induced by the successive addition of four genetic markers, showed a tolerance to the suppression of ubiquinone-10 production caused by aeration, and the fermentation time for production was remarkably shortened. The amount of ubiquinone-10 produced by this Agrobacterium mutant reached 180 mg/l in a 58 h culture. A green mutant (carotenoid-deficient mutant, Co-22-11) derived from R. sphaeroides KY-4113 produced 350 mg/l of ubiquinone-10 under culturing conditions with a limited supply of air, the ubiquinone-10 content being 8.7 mg/g-dry cell. In this case, the amount and content corresponded to 2.8 and 3.6 times larger than those given by the wild-type strain, respectively. A multiple-layer structure of cell membrane was observed in the highly ubiquinone-10 accumulating cell of the green mutant by electron microscopy. The amount of ubiquinone-10 produced by P. denitrificans was much lower than those of the other two strains.